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(54) METHOD FOR FORMING PLUG 

(57) Abstract: 

PURPOSE: A plug formation method of semiconductor devices 
is provided to reduce a gate parasitic capacitance and to 
increase a processing margin by forming a plug using an 
epitaxial growth. 



CONSTITUTION: A plurality of word lines(35) having an insulating 
spacer(39) and a hard mask(37) are formed on a 
semiconductor substrate(31 ). A first plug(41) is formed on the 
substrate by using an epitaxial growth. An etch stopper(43) 
made of nitride and interlayer dielectric are sequentially formed 
on the resultant structure. The first plug(41) is exposed by 
selectively etching the interlayer dielectric. A second plug(47) is formed on the exposed first plug(41) by using an 
epitaxial growth. 
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(71) gS2! ^SWflKJM±SK« % y E£ 

371 OISAI ^g-g OmiBI i.M 36-1 

(72) S3 XI- §151 

3 71 £01 a Al CHS 3 Ar§2EI firaOHDS 5§5035: 
(74) CHEI2] Ol^g, 0I§5 

(54) mm 



(51) Int. CI/ 
H01L 21/283 



?IHS ±J}2| S 4:## ?f#A|?l = HSOI aa. 



E la LH XI E 1c= S Ml CHI M §£13 S£ »B3 UEI-S §3 33E 

E 2a LH XI E 2c= §2H^J Oil Oil [&g MEiH LEW! 3S£ 

E 3a LHXI E 3e= 2 «^oj £A| 011011 IttE ME13 ^SI LiEHS S§ BSE 

< ESS] 5-2. «SM CHtj- ^2SJ > 

11, 31 : gJEfl 71 & 13, 33 : 71101 S £ffl*t 

15, 35 : ?JE EFS 17 : H 1 9&£|- 

13, 37 : M 2 aj-sjoi- \9 Hi 2 

19a : H 2 ±10 1 A] 20 : M 3 4«W 

20a, 39 : M 3 ^fr^ £9014 21, 45 : SZJ ifth^ 

23 : §EO# 41 : ft 1 MEiH# 

43 : H»S[ 47 : M 2 SE13# 

H & h S£ MEO SKiOl Ht!" *BI HIQQItf SS 3331- ±W ^XI^S Ah£*j- 23 

OIQ. 

E la LH XI E leg gZH^l § Oil Oil EDS ME1ZI §3 UEKS £S BSEOIH, E 2a LHXI E 2c 

= §EH2J Qi Oil Oil [OE ME13 SBg UEftf BSEOID. 

§eh2j a on oil seih srais e Ian/jot aroL *ts.n ?i5(ii)^oi m i d-ti-^, m i a 

^EI5#, oFE D^H(Hard mask)#°] X1I 1 15^(17) S! SI 1 ^^(EAIuhXI ^^2: 
3 fe^l n 1 SITSM SIE Ef°j (Word line)0| SSS ^^IDIIS fe h E§ aieh^o^ qi 
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Sf°i(15)s °, 471 Till 1 IM^g SI71*HIL 

nan, ssoii gfxisfS! si 2 it^(i9)# ««e.»D. 

£ WJAJffl- aOI. 471 SI 2 3S^(19)4HM #5^21)21- SI 2 SI^EAISW SW)« 



0101, 471 SI 2 ITS^S Q40H2J gan#0| «gfi| *3|0IS SI7|£|£a flS!5!2S ir£f S 

PA^YJ^jsvaffiSH?. S4t am - M a " a71 51 2 sa °-" ,9> ' s 

Q. 

3 *, 471 SI 1 SM^g ?JE EJ-2J0I §SI **I0I°!- yEi i! e -i!5J2S irlf S figtt 471 4! 

nan, 33011 q?i s-Tqetsi si 3 /+si-sk20)s ggtro-. 

E 2hOIIAI£h SOI, 471 SI 3 mW(20)2W #5 ^5^(21 )2h SI 2 a»SK£AJSW Sfg)g 

2 gg*nn. 

0101. 491 SI 2 2f=*2J Man7l- tJ4! *9\W2 SISSIES *e!2?E£ t& 5! Q 

f^-^^^-p^^f^ S^S! SI 2 &SfSfs Dli3S 471 SZJ flB! *. 

nan, 471 otterpus di^hs 471 si 3 d+s^(20)§ onxmstot sojss ssshn 471 

kBS ?JE E1°J(15) ^mSi 715(11) oOS SI 3 £I|0|A1 (20a)§ *!4t.Hn. 

E 2t01IA12|- »0I. 471 =5M # g StftJ- 2301| M 2 Dig ^a^S# S4*J- ^, 471 §5 

=a n^(2f)^^/E?Q sm - 717 " 3DI ' ° a0fl 2, * il ° 71 391 2 Q3 ° ^ei^ii «e ^j^ra 
n, si 3 ^^(20), #a- i+t^(2i) s §ans(23)g 7itii ai» s-soii mm se 4 

nau sasj ibo *g »7i si a«i g gm AfS ^ Man s« «goi sjoiai, osa* & 

S SSI g 01 

S1E Dh±3#2|- iffllOIAIl SaSf»S SSSI^ 2<?, 471 If^S Af^aQ 44=71- 71 
H0IM 7145 SStlFOI S7M5KM ±7} m&0\ TclShSD. 

msw tf4Ai7is san a^i sissemi n ^goi sia. 

47121- gl^S^gOfl [&S San t!« »g°l dH}S|*H ^A| Olll g^S! ESg ^SSKM 4SI3I g 
5 ^S2J ^Al 011011 CC1S Man S4 gfgg E 3aWI Ai 21- SOI, ^Efll 715(31)4011 SI 1 H&Zi. SI 
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^gS§ flEI»*. ShE 0^3#2J HI 2 5sRr(37) 5! HI I IMrSfCEAISr*! &g)g ^^!2g «g 

gS^s 2 E -!j UpKJ f^j^f 5,1 ? I»< 3, )4HH HIOIM fi»W(33)« JHHtt «E £13(35)1 

n^^a^j mawia #71 «e ekjob) swsi *sn immen n 

E 3bHAiSF ifOL 23CHI 300 ~ 1200T Oinmfl 3§S StSSHM #71 HI 3 ±H 

OjA|(39) AKJI2J tfEfll 7I5(31)#01I B33 ££I5#ES 50 ~ 5000A $]|S| M 1 §EO£(41)g S 

3EI2. S3 Oil 50 ~ 1000A ^)HI°J &X|9|2J l»Sf(43)§ tSStfCh 

OI7IAI, #71 §»st(43)§ 300 ~ 900-C21 SE5 PEVD(Plasma Enhanced Chemical Vapor Deposition), 
LPCV0(Low Pressure CV0) E= APCV0(Atmospheric Pressure CVD) grgg A>S9KM S2*M3-. 

E e 3gOAia SOL #71 BiW(43)30l AZ* tflR<45)» a 2 gMfS«EA|oM SfS)g £*R!E£ S 

5. #71 HI 2 S&Sfs HI7i*JO. 

£ 3d0l|A|21 iTOI. 23011 OfllCI^^ g§ Sgf S«*HM #71 55^(45) Af0|2| HI 1 

3SUS(4l)gOJ H3g tiiaiSft°! HI 2 MEO#(47)# *J2*0. 

hR&nwgaJNtiFSt ** ™ 30t ■"" aa «* •» 

.si? 

B BS2| gfg= OMOlfl g§ S§21 ^ 8W|S« Ah§^ 23 4|Zj- SSi MSoKH 

(s/) sty 

1. &Efl 715 #011 ISej- iII0IAI2J SIE D^ati ^bl*t Q4=7H°1 SIE £1-3 MM *Jg 
3711; 

#71 SfSxS 715 #011 #71 3E 2I2IHD feTS cjjg HI 1 QHQQIflM £3AI?I£ 378 = 
230)1 §3 5121 13 

#71 AZ.I- 135f# am *|2|*HJI #71 !EiH#0l Sgll **ie| HI 1 01liII E -!!i§sM !r£AI?l = 3711; 
#71 HI 1 0f|E|lHa»#01l HI 2 0MI<WI*t gg"A|?l = 3711: 

S=fS 2. HI 1 301 2101 AL 

#7I_HM^01IK|^^#M 300 ~ 1200*c£J £E 23HAJ 50 ~ 5000A2I ^MS. iS2i §r= 

g^t; 3. HI 1 tJOil SiOIAI, 

#71 139M 300 - 3C0-C2J SE 220IAI PECV0, LPCVD E= APCVD ggf AlgoKfl 50 ~ 1000 A2J 
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